MyTH4, independent of its companion FERM domain, affects the organization of an intramacronuclear microtubule array and is involved in elongation of the macronucleus in Tetrahymena thermophila.
Myo1 is a class XIV Tetrahymena myosin involved in amitotic elongation and constriction of the macronucleus into two subnuclei at cell division. Elongation of the macronucleus is accompanied by elongation of an intramacronuclear microtubule array, which is oriented parallel to the axis of nuclear elongation. Elongation of the macronucleus often fails to occur or is only partially completed in a MYO1 knockout, and division of the macronucleus is frequently uncoupled from cytokinesis. Myo1 contains a myosin tail homology 4 (MyTH4) and a band 4.1, ezrin, radixin, moesin homology (FERM) domain. Recently, we used green fluorescent protein (GFP) fusions to demonstrate that the entire FERM domain, independent of MyTH4, is essential for localization of FERM to the cytoskeleton and does not appear to directly affect nuclear division. Antiactin coprecipitates GFP-FERM, tubulin, actin, and Myo1. The immunoprecipitated GFP-FERM cosediments with either exogenous F-actin or exogenous microtubules. Here, we show that overexpressed GFP-MyTH4 colocalized with antitubulin to intramacronuclear microtubules. Ninety percent of overexpressing cells assembled intramacronuclear microtubules that did not become organized into a parallel array. Amitosis did not advance in the absence of the parallel array of intramacronuclear microtubules. Five percent of overexpressing cells organized the parallel array, but the microtubules and the macronucleus did not achieve full elongation. Partially elongated macronuclei constricted without cytokinesis. Antiactin coprecipitated GFP-MyTH4, tubulin, and actin. AntiGFP pulled down GFP-MyTH4, tubulin, and actin. GFP-MyTH4 cosedimented with either exogenous microtubules or exogenous F-actin. A novel finding from this study is that MyTH4 and FERM have overlapping and distinct roles in the function of a myosin.